From: McDaniel, Mark <MMcDaniel@TechLawlInc.com>

Sent: Sunday, March 08, 2015 4:02 PM

To: Way, Steven

Cc: Eric.Sandusky@WestonSolutions.com
Subject: Blacktail Creek Composition Analysis
Attachments: DOC305.pdf; SCAN8609_000.pdf
Follow Up Flag: Flag for follow up

Flag Status: Flagged

Steve,

So...I'm sitting at home Saturday night reviewing my busy week in my head - it felt like I
had forgotten to do something and then it hit me - I owe you some text. I am so sorry for the
delay.

Characterization analysis of samples recovered from the Blacktail Creek spill

Two samples were collected from a suspected spill of produced water at the Blacktail Creek
site and submitted for a fingerprinting/characterization analyses at XXX labs in XXX, XX.
Chromatograms were produced using GC/MS and GC/PID, and High-Temperature Simulated
Distillation (HT SIMDIS) analyses were also performed.

The GC/MS chromatograms reveal a hydrocarbon range of C10-C35) with the bulk of mass in the
C10-C35 range; the boiling point distillation (HT SIMDIS) tests hint at smaller amounts of
heavy hydrocarbons up to C64 ,giving us a total range of C10-C64. The lighter hydrocarbons
found in produced water, such as C2-C10, evaporate quickly on exposure to atmosphere. The
hydrocarbon range seen in the samples recovered from the spill (C10-C64) is consistent with
unrefined product; refined products have a smaller range, for instance diesel fuel is C12-
C20. These sample results, and more specifically this hydrocarbon range (C10-C64), is
therefore consistent with what we would expect from hydrocarbons found in produced water
(from oil wells) that had been allowed to weather by atmospheric exposure.

Let me know if want anything revised/expanded/added/removed.

-mm




Version 8,8,24,0

HT Simdis Simdis HT

Sample name : Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on : 2/1/2015 9:31:07 AM Injection i1

Sample type : opusoil Sample (g) :0.23710
Method name : HT750C Solvent (g) : 12.27080
Operator : SYSTEM ISTD (g) : 0.00000
Sequence name : C\CHEM32\I\SEQUENCE\013015.S

Data File : 013015\103F0901.D\

General Variables-Hydrocarbon

Analysis Type Sample analysis

Application Name Simdis HT

Normalization method

Found Recovery 100.0 (%) D
Sample Type Name opusoil C 3

Used Blank 013015\101F0301.D\

Used BP Calibrant 012215\116F1301.D

Used Reference 013015\102F0701.D

BP Distribution table - Percent

Recovered BP Recovered BP Recovered BP Recovered BP
mass% °F mass% oF mass% °F mass% °F
IBP 320.4 26.0 552.2 52.0 695.2 78.0 873.6
1.0 345.0 27.0 557.8 53.0 701.2 79.0 882.2
2.0 372.8 28.0 562.8 54.0 707.4 80.0 891.2
3.0 389.6 29.0 568.0 55.0 713.8 81.0 900.4
4.0 404.8 30.0 573.8 56.0 719.6 82.0 910.0
5.0 417.0 31.0 578.0 57.0 726.0 83.0 919.8
6.0 425.6 32.0 583.2 58.0 732.4 84.0 929.8
7.0 433.8 33.0 588.4 59.0 738.6 85.0 940.2
8.0 442.6 34,0 593.8 60.0 745.0 86.0 951.0
9.0 450.4 35.0 599.2 61.0 751.4 87.0 962.6
10.0 457.2 36.0 603.8 62.0 757.6 88.0 975.0
11.0 465.4 37.0 609.4 63.0 764.0 89.0 987.8
12.0 472.8 38.0 615.0 64.0 770.6 90.0 1002.0
13.0 478.8 39.0 621.0 65.0 777.0 91.0 1017.2
14.0 485.0 40.0 626.4 66.0 783.6 92.0 1034.0
15.0 491.0 41.0 631.6 67.0 790.2 93.0 10514
16.0 497.2 42.0 637.4 68.0 796.8 94.0 1071.4
17.0 503.6 43.0 643.6 69.0 803.8 95.0 1093.6
18.0 509.0 44.0 649.6 70.0 810.8 96.0 1119.2
19.0 513.8 45.0 654.8 71.0 817.8 97.0 1149.8
20.0 519.4 46.0 660.6 72.0 825.2 98.0 1186.6
21.0 524.0 47.0 666.4 73.0 832.8 99.0 1236.2
22.0 530.2 48.0 672.0 74.0 840.4 FBP 1274.2
23.0 536.2 49.0 677.6 75.0 848.4
24.0 541.8 50.0 683.4 76.0 856.6
25.0 547.8 51.0 689.6 77.0 865.0





Version 8,8,24,0

" HT Simdis Simdis HT

Sample name

: Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on : 2/1/2015 9:31:07 AM Injection i1
Data File : 013015\103F0901.D\
BP Distribution table - cut points
BP Recovered Residual Fraction BP Recovered Residual Fraction
°F mass% mass%o mass% °F mass% mass% mass %
S 970 <IBP 100.0 0.0 C2651.0 443 55.7 4.4
¢ 1560 <IBP 99.9 0.0Cx\ 674.0 48.4 51.6 4.1
< 2090 <IBP 99.9 0.0C2%696.0 52.1 47.9 3.7
Cyx 2580 <IBP 99.9 0.0¢22 716.0 554 44.6 33
Ceyvo 303.0 <IBP 99.7 0.2 ¢ 2+736.0 58.6 41.4 32
C o 3450 1.0 99.0 0.7¢ 25 755.0 61.6 384 3.0
C v 3850 2.6 97.4 1.6 2..-774.0 64.6 35.4 3.0
C A\~ 4210 5.4 94.6 2.8C*7 791.0 67.1 329 2.6
D 456.0 9.8 90.2 4371% 808.0 69.6 30.4 2.5
< | 4880 14.3 85.7 4.6C71825.0 72.0 28.0 2.4
& 519.0 19.9 80.1 5.6(:3? 840.0 73.9 26.1 2.0
. 5480 25.1 74.9 5.1C5 856.0 75.9 24.1 2.0
C\ 576.0 30.5 69.5 5.4(2'%870.0 77.6 22.4 1.6
CLy 601.0 354 64.6 4.9C3% 8850 79.3 20.7 1.7
C x\é) 626.0 39.9 60.1 4.5 ¢34898.0 80.7 19.3 1.4
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Version 8,8,24,0

" HT Simdis Simdis HT

Sample name

: Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on 1 2/1/2015 9:31:07 AM Injection i1
Data File : 013015\103F0901.D\
Boiling Point (°F)
1266351 435 520 604 689 774 858 943 1027 1112 1197 1281 1366
350
Signal: Hydrocarbon - FID1 A, Front Signal
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Version 8,8,24,0

HT Simdis Simdis HT

Sample name : Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on :2/1/2015 9:31:07 AM Injection i1

Sample type : opusoil Sample (g) :0.23710
Method name : HT750C Solvent (g) 1 12.27080
Operator : SYSTEM ISTD (g) : 0.00000
Sequence name : CACHEM32\I\SEQUENCE\013015.S

Data File : 013015\103F0901.D\

General Variables-Hydrocarbon

Analysis Type Sample analysis ,

Application Name Simdis HT LY

Normalization method C/ ’Sg — C %
Found Recovery 100.0 (%)

Sample Type Name opusoil

Used Blank 013015\101F0301.D\

Used BP Calibrant 012215\116F1301.D

Used Reference 013015\102F0701.D

BP Distribution table - Percent

Recovered BP Recovered BP Recovered BP Recovered BP
mass% °F mass% °F mass% °F mass% °F
IBP 320.4 26.0 552.2 52.0 695.2 78.0 873.6
1.0 345.0 27.0 557.8 53.0 701.2 79.0 882.2
2.0 372.8 28.0 562.8 54.0 707.4 80.0 891.2
3.0 389.6 29.0 568.0 55.0 713.8 81.0 900.4
4.0 404.8 30.0 573.8 56.0 719.6 82.0 910.0
5.0 417.0 31.0 578.0 57.0 726.0 83.0 919.8
6.0 425.6 32.0 583.2 58.0 732.4 84.0 929.8
7.0 433.8 33.0 588.4 59.0 738.6 85.0 940.2
8.0 442.6 34.0 593.8 60.0 745.0 86.0 951.0
9.0 450.4 35.0 599.2 61.0 751.4 87.0 962.6
10.0 457.2 36.0 603.8 62.0 757.6 88.0 975.0
11.0 465.4 37.0 609.4 63.0 764.0 89.0 987.8
12.0 472.8 38.0 615.0 64.0 770.6 90.0 1002.0
13.0 478.8 39.0 621.0 65.0 777.0 91.0 1017.2
14.0 485.0 40.0 626.4 66.0 783.6 92.0 1034.0
15.0 491.0 41.0 631.6 67.0 790.2 93.0 1051.4
16.0 497.2 42.0 637.4 68.0 796.8 94.0 1071.4
17.0 503.6 43.0 643.6 69.0 803.8 95.0 1093.6
18.0 509.0 44.0 649.6 70.0 810.8 96.0 1119.2
19.0 513.8 45.0 654.8 71.0 817.8 97.0 1149.8
20.0 519.4 46.0 660.6 72.0 825.2 98.0 1186.6
21.0 524.0 47.0 666.4 73.0 832.8 99.0 1236.2
22.0 530.2 48.0 672.0 74.0 8404 FBP 1274.2
23.0 536.2 49.0 677.6 75.0 848.4
24.0 541.8 50.0 683.4 76.0 856.6
25.0 547.8 51.0 689.6 77.0 865.0





do db

Version 8,8,24,0

HT Simdis Simdis HT

Sample name

: Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on :2/1/2015 9:31:07 AM Injection i1
Data File : 013015\103F0901.D\
BP Distribution table - cut points
BP Recovered Residual Fraction BP Recovered Residual Fraction
°F mass% mass%  mass% °F mass%  mass% mass%
912.0 82.2 17.8 822  1067.0 93.8 6.2 0.5
925.0 83.5 16.5 1.3 1074.0 94.1 5.9 0.3
937.0 84.7 15.3 1.2 1083.0 94.5 5.5 0.4
948.0 85.7 14.3 1.0 1090.0 94.8 52 0.3
961.0 86.9 13.1 1.1~ 1098.0 95.2 4.8 0.3
972.0 87.8 12.2 09 1105.0 95.5 4.5 0.3
982.0 88.6 11.4 0.8 11120 95.7 4.3 0.3
993.0 89.4 10.6 0.8 1119.0 96.0 4.0 0.3
1004.0 90.1 9.9 0.8 1126.0 96.2 3.8 0.2
1013.0 90.7 93 0.6 11340 96.5 35 0.3
1022.0 91.3 8.7 0.6 11390 96.7 33 0.2
1033.0 91.9 8.1 0.6 1146.0 96.9 3.1 0.2
1042.0 92.5 7.5 0.5 11520 97.1 29 0.2
1051.0 93.0 7.0 05 1157.0 97.2 2.8 0.1
1058.0 933 6.7 04 1164.0 97.4 2.6 0.2
Boiling point distribution plot
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Version 8,8,24,0

HT Simdis Simdis HT

Sample name
Acquired on
Processed on

Data File

350
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150

100

50

1266 351 435 520 604 689 774 858 943 1027 1112 1197 1281

: Williston
: 1/30/2015 2:01:49 PM
1 2/1/2015 9:31:07 AM
: 013015\103F0901.D\

Boiling Point (°F)

Injection

: 103

1366

__IBP 320

Signal: Hydrocarbon - FID1 A, Front Signal

_...FBP 1274

_End time 28.5000
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Version 8.8,24,0

HT Simdis Simdis HT

Sample name

: Williston

Acquired on : 1/30/2015 2:01:49 PM Vial 1103
Processed on : 2/1/2015 9:31:07 AM Injection 01
Sample type : opusoil Sample (g) :0.23710
Method name : HT750C Solvent (g) : 12.27080
Operator : SYSTEM ISTD (g) : 0.00000
Sequence name : CACHEM32\I\SEQUENCE\013015.S
Data File : 013015\103F0901.D\
General Variables-Hydrocarbon
Analysis Type Sample analysis
Application Name Simdis HT
Normalization method
Found Recovery 100.0 (%) é '
Sample Type Name opusoil C ¢S - /
Used Blank 013015\101F0301.D\ '
Used BP Calibrant 012215\116F1301.D
Used Reference 013015\102F0701.D
BP Distribution table - Percent
Recovered BP Recovered BP Recovered BP Recovered BP
mass%o °F mass% °F mass% °F mass% °F
IBP 3204 26.0 552.2 52.0 695.2 78.0 873.6
1.0 345.0 27.0 557.8 53.0 701.2 79.0 882.2
2.0 372.8 28.0 562.8 54.0 707.4 80.0 891.2
3.0 389.6 29.0 568.0 55.0 713.8 81.0 900.4
4.0 404.8 30.0 573.8 56.0 719.6 82.0 910.0
5.0 417.0 31.0 578.0 57.0 726.0 83.0 919.8
6.0 425.6 32.0 583.2 58.0 732.4 84.0 929.8
7.0 433.8 33.0 588.4 59.0 738.6 85.0 940.2
8.0 442.6 34.0 593.8 60.0 745.0 86.0 951.0
9.0 450.4 35.0 599.2 61.0 751.4 87.0 962.6
10.0 4572 36.0 603.8 62.0 757.6 88.0 975.0
11.0 465.4 37.0 609.4 63.0 764.0 89.0 987.8
12.0 472.8 38.0 615.0 64.0 770.6 90.0 1002.0
13.0 478.8 39.0 621.0 65.0 777.0 91.0 1017.2
14.0 485.0 40.0 626.4 66.0 783.6 920 1034.0
15.0 491.0 41.0 631.6 67.0 790.2 93.0 10514
16.0 497.2 42.0 637.4 68.0 796.8 940 10714
17.0 503.6 43.0 643.6 69.0 803.8 95.0  1093.6
18.0 509.0 44.0 649.6 70.0 810.8 96.0 11192
19.0 513.8 45.0 654.8 71.0 817.8 97.0 11498
20.0 5194 46.0 660.6 72.0 825.2 98.0 1186.6
21.0 524.0 47.0 666.4 73.0 832.8 99.0 12362
22.0 530.2 48.0 672.0 74.0 840.4 FBP 12742
23.0 536.2 49.0 677.6 75.0 848.4
24.0 541.8 50.0 683.4 76.0 856.6
25.0 547.8 51.0 689.6 77.0 865.0





do db

Version 8,8,24,0

HT Simdis Simdis HT

Sample name

: Williston

Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on :2/1/2015 9:31:07 AM Injection 01
Data File : 013015\103F0901.D\
BP Distribution table - cut points
BP Recovered Residual Fraction BP Recovered Residual Fraction
°F mass%  mass% mass% °F mass%  mass% mass%
1170.0 97.6 24 97.6 1252.0 99.2 0.8 0.1
1175.0 97.7 23 0.1  1258.0 99.3 0.7 0.1
1180.0 97.8 22 0.1 1261.0 99.3 0.7 0.0
1186.0 98.0 2.0 02 1267.0 99.4 0.6 0.1
1191.0 98.1 1.9 0.1 12700 99.5 0.5 0.0
1197.0 98.3 1.7 0.1 1276.0 >FBP 0.5 0.1
1202.0 98.4 1.6 0.1  1279.0 >FBP 0.4 0.0
1211.0 98.5 1.5 02 12830 >FBP 0.4 0.0
1216.0 98.6 1.4 0.1 1287.0 >FBP 0.4 0.0
1222.0 98.8 1.2 0.1 1292.0 >FBP 0.3 0.1
1227.0 98.9 1.1 0.1 1296.0 >FBP 0.3 0.0
1233.0 98.9 1.1 0.1  1299.0 >FBP 0.2 0.0
1238.0 99.0 1.0 0.1  1303.0 >FBP 0.2 0.0
1243.0 99.1 0.9 0.1  1306.0 >FBP 0.2 0.0
1247.0 99.2 0.8 0.1 1310.0 >FBP 0.1 0.0
Boiling point distribution plot
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Version 8,8,24,0

HT Simdis Simdis HT

Sample name : Williston
Acquired on : 1/30/2015 2:01:49 PM Vial : 103
Processed on : 2/1/2015 9:31:07 AM Injection 01
Data File : 013015\103F0901.D\
Boiling Point (°F)
1266351 435 520 604 689 774 858 943 1027 1112 1197 1281 1366
350
Signal: Hydrocarbon - FID1 A, Front Signal
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